




 

final report 2015.docx 

Final Report 

 

To: Mr. Paul Kennedy, City of Attleboro Wastewater Superintendent 

 

From: Matthew Pitta, CDM Smith 

 

Date: December 21, 2015 

 

Subject: Final Report - Pilot Plant Performance at the Attleboro WWTF 

 

As required by the Order of Compliance dated June 17, 2010 and the Compliance Schedule 

Modification dated March 14, 2014 (see attached), this final report regarding the performance and 

operation of the pilot plant at the Attleboro Wastewater Treatment Facility (WWTF) is being 

provided. The pilot plant was initially implemented to meet permit limits found in the National 

Pollutant Discharge Elimination System (NPDES) Permit (Permit No. MA 0100595) received on 

June 8th, 2008. The permit includes average monthly effluent discharge concentration limits of 8 

mg/L for total nitrogen from May through October, 0.1 mg/L for total phosphorus from April 

through October, and 122 μg/L for aluminum year round. 

The City of Attleboro (the City) has prepared annual reports for the past four years in accordance 

with the Order of Compliance. Details regarding the permitting history; pilot plant development, 

performance, and operations; and dealings with Metalor Technologies, a major source of nitrogen 

in the City’s wastewater system, are included in the memoranda. Those memoranda are attached to 

this report: 2012 (Attachment A), 2013 (Attachment B), 2014 (Attachment C), and 2015 

(Attachment D). The reports for 2012 through 2014 were requirements of the Order of Compliance 

and Compliance Schedule Modification.  The memorandum for 2015 is not specifically required by 

the Compliance Schedule Modification, but was prepared and included in this report to maintain 

reporting consistency and to demonstrate continued improvements in final plant effluent quality.  

Through implementation and refining pilot plant operations the City of Attleboro (the City) has 

seen significant improvements to the WWTF’s final effluent quality with respect to total 

phosphorus and total nitrogen. There have been no exceedances of the permitted average monthly 

concentrations for total phosphorus or total nitrogen in the past two years. The City had only one 

exceedance of the 122 µg/L monthly average for total aluminum in the past year, showing 

continued improvement in response to changes related to the use of polyaluminum chloride at the 

WWTF. 
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Recommended Plan for Future Operations 

Based on the results obtained during the four seasons of pilot operation, the City of Attleboro is 

confident that the improvements implemented to date are capable of achieving compliance with the 

NPDES effluent average monthly permit concentration limits of 8 mg/L total nitrogen and 0.1 mg/L 

total phosphorus. The City is committed to continuing operation for the foreseeable future using its 

current operating mode.  

The City has decided to delay the implementation of further system improvements and permanent 

system upgrades with the exception of upgrading its existing post aeration system. The post 

aeration system is original plant equipment, constructed between 1978 -1979; however, it wasn’t 

used because final dissolved oxygen was plentiful as the bio-reactors were being operated totally 

aerobic. In light of this, it was decided not to replace the post aeration equipment during the 2004 

design to upgrade the treatment plant. The plant upgrade was constructed during the years 2006-

2007 and was completed in 2008.  

After receipt of the NPDES permit in 2008, which contained the total average monthly nitrogen 

limit of 8 mg/L, modifications were made to the bioreactors to include anoxic and aerobic zones. 

This affected dissolved oxygen levels, which at times resulted in final effluent discharges with 

dissolved oxygen concentrations below 6 mg/L, particularly during August and September. At this 

time the post aeration design is at 100% and construction bids are expected to go out by February 

2016.  



 

 

 

 

 

 

 

Attachment A 

2012 Summary 





















































 

 

 

 

 

 

 

Attachment B 

2013 Summary 
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Memorandum 
 
To:  Mr. Paul Kennedy, City of Attleboro Wastewater Superintendent 
 
From:  Benjamin Levesque, CDM Smith 
 
Date:  February 26, 2014 
 
Subject:  Summary of 2013 Pilot Plant Performance at the Attleboro WWTF 
	

As	required	by	the	Order	of	Compliance	dated	June	17,	2010,	this	memorandum	is	being	provided	
as	a	summary	of	2013	pilot	plant	performance	and	operation	at	the	Attleboro	Wastewater	
Treatment	Facility	(WWTF).	The	memorandum	presents	the	following	information:	

 A	brief	summary	of	the	pilot	plant	program	

 2013	pilot	plant	performance	related	to	achieving	total	phosphorus,	total	aluminum,	and	
total	nitrogen	effluent	limits	

 A	summary	of	pilot	operation	for	2013	

 Recommended	Plan	for	operation	in	2014	and	2015	

The	City	of	Attleboro	(the	City)	received	an	updated	National	Pollutant	Discharge	Elimination	
System	(NPDES)	Permit	(Permit	No.	MA	0100595)	on	June	8th,	2008,	requiring	the	WWTF	to	meet	
an	effluent	discharge	limit	of	8	mg/L	for	total	nitrogen	from	May	through	October,	0.1	mg/L	for	
total	phosphorus	from	April	through	October,	and	122	μg/L	for	aluminum	year	round.	The	City	
subsequently	appealed	the	new	permit	and	was	denied,	with	the	permit	going	into	effect	on	
October	1,	2009.	A	Finding	of	Violation	and	Order	of	Compliance	was	executed	by	the	
Environmental	Protection	Agency.	

In	an	effort	to	try	and	meet	the	new	permit	limits,	the	City	embarked	on	a	full	scale	Pilot	Plant.		The	
Pilot	Plant	included	installation	of	submersible	mixers	to	create	four	anoxic	zones	in	the	ten	
existing	aeration	basins	and	electrical	and	control	modifications	to	help	control	the	process	and	
monitor	operation	of	the	treatment	system.	The	pilot	plant	was	constructed	and	operational	by	May	
2012.	These	changes	did	not	bring	effluent	concentrations	under	permit	levels	and	further	
modifications,	including	adjustments	to	the	mechanical	aerators	to	reduce	dissolved	oxygen	
concentrations	in	anoxic	zones	and	instituting	a	step	feed	approach	to	filling	aeration	tanks	to	
provide	additional	carbon	for	anoxic	processes,	were	implemented.	
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These	additional	operational	modifications	again	failed	bring	effluent	concentrations	under	permit	
levels.		It	became	apparent	that	a	key	obstacle	was	a	lack	of	available	Biochemical	Oxygen	Demand	
(BOD).		The	City	then	worked	to	identify	a	supplemental	carbon	source	(MicroC)	and	an	initial	
bench	test	and	short	duration	full	scale	trial	were	implemented.	In	addition	to	supplemental	
carbon,	a	series	of	loading	and	flow	restrictions	were	placed	on	the	primary	source	of	influent	
ammonia	and	Total	Kjeldahl	Nitrogen	(TKN);	at	a	local	industry	‐		Metalor	Technologies.	

During	two	brief	periods	in2012	when	MicroC	was	added	and	flow	from	Metalor	Technologies	was	
eliminated	or	restricted,	effluent	total	nitrogen	levels	fell	below	the	8	mg/L	limit.	Based	on	these	
results	it	was	decided	that	MicroC	would	be	used	on	a	consistent	basis	during	2013	and	discharge	
restrictions	were	imposed	on	Metalor	Technologies.	Pretreatment	measures	(described	in	more	
detail	below)	were	installed	at	the	Metalor	facility,	along	with	three	equalization	tanks	to	reduce	
peak	flow	rates.							

2013	Plant	Performance	–	Effluent	Total	Phosphorus	
The	attached	Figure	1	shows	the	performance	of	the	Attleboro	WWTF	at	meeting	the	effluent	total	
phosphorus	limit	of	0.1	mg/L.	The	effluent	phosphorus	loads	are	shown	in	pounds	per	day	on	
Figure	2.	There	were	two	instances	when	the	effluent	total	phosphorus	exceeded	the	permit	limit	of	
0.1	mg/L,	both	of	which	appear	to	be	isolated	incidents.		From	April	1	through	October	31,	the	
Attleboro	WWTF	averaged	0.05	mg/L	effluent	total	phosphorus.	

2013	Plant	Performance	–	Effluent	Total	Aluminum	
The	attached	Figure	3	shows	the	performance	of	the	Attleboro	WWTF	at	meeting	the	effluent	total	
aluminum	limit	of	122	μg/L.	The	effluent	aluminum	loads	are	shown	in	pounds	per	day	on	Figure	4.	
As	shown,	four	of	the	17	recorded	concentrations	are	above	the	effluent	limit,	which	is	attributed	to	
the	addition	of	polyaluminum	chloride	utilized	as	part	of	the	total	phosphorus	removal	process.		
There	were	no	instances	of	concentrations	exceeding	the	limit	between	April	1	and	October	10	
during	2012.			During	2013,	the	aluminum	concentration	during	pilot	operation	averaged	106ug/L.	

2013	Plant	Performance	–	Effluent	Total	Nitrogen	
The	total	nitrogen	effluent	concentration	at	the	Attleboro	WWTF	and	the	limit	of	8	mg/L	are	shown	
of	the	attached	Figure	5.	The	effluent	total	nitrogen	loading	in	terms	of	pounds	per	day	is	shown	on	
Figure	6.	Effluent	concentrations	in	April	through	June	often	exceed	the	permitted	limit.	
Concentrations	remained	under	the	limit	until	the	middle	of	October,	with	one	exception.	Beginning	
in	the	middle	of	October	effluent	total	nitrogen	levels	exceed	the	limit,	averaging	10.9	mg/L.	

The	timeframe	when	most	concentrations	are	under	the	limit	coincides	with	the	enforcement	of	
discharge	limits	and	finalization	of	improvements	to	Metalor	Technologies	pretreatment	system	at	
the	end	of	June.	The	rise	in	effluent	total	nitrogen	at	the	end	of	the	reporting	period	is	related	to	
attempts	at	“stressing”	the	pilot	plant	operation	by	removing	an	aeration	tank	from	service.		Even	
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with	these	issues	included,	the	nitrogen	removal	pilot	plant	averaged	a	total	nitrogen	discharge	of	
8.3	mg/L	between	April	1	(even	though	permitting	started	on	May	1)	and	October	31,	2013.	

2013	Pilot	Plant	Operations	
Based	on	the	data	presented	above,	the	Attleboro	WWTF	was	successful	at	providing	nitrogen	and	
phosphorus	removal	between	April/May	and	October	2013.		Performance	was	particularly	
successful	when	Metalor	Technologies	completed	installation	and	start‐up	of	their	ammonia	
recovery	system.		Figures	7	and	8	show	the	influent	ammonia	concentrations	and	loadings	
observed	during	2013.		Figure	9	shows	the	WWTF	flows	during	the	phosphorus/nitrogen	
permitting	period.	

As	documented	in	the	2012	Pilot	Plant	Operations	Summary	Memorandum	(attached	to	this	
memorandum),	Metalor	Technologies	operates	a	silver	powder	and	flake	manufacturing	facility	in	
Attleboro.		As	part	of	the	silver	powder	and	flake	manufacturing	processes,	significant	amounts	of	
ammonia	are	discharged	from	the	facility.		With	regard	to	pounds	of	TKN	discharged,	Metalor	
Technologies	represented	as	much	as	1/3rd	of	the	nitrogen	load	received	at	the	Attleboro	WWTF.		
The	City	worked	closely	with	Metalor	Technologies	in	identifying	the	interference	in	WWTF	
performance	and	establishing	a	local	limit	for	TKN	that	was	approved	by	the	City	and	EPA	and	
incorporated	into	the	City’s	Industrial	Pretreatment	Program	(IPP)	requirements.	

A	compliance	schedule	was	agreed	to	that	would	ensure	Metalor	Technologies	comply	with	the	IPP	
required	discharge	limits	to	minimize	loadings	to	the	Attleboro	WWTF	by	May	1,	2013.		Metalor	
Technologies	provided	monthly	status	reports	to	the	City	with	regard	to	their	implementation	
schedule	that	involved	the	construction	of	an	ammonia	recovery	process	that	would	enable	them	to	
recycle	ammonia	for	process	use	therefore	reducing	discharge	from	the	facility.		Unfortunately,	
there	were	delays	associated	with	installing	the	ammonia	recovery	process	and	the	system	was	not	
in	place	by	May	1,	2013.		Based	on	the	effluent	total	nitrogen	data	presented	in	Figure	5,	it	is	
evident	that	the	Metalor	Technologies	discharges	impacted	the	pilot	plant	performance	between	
May	1	and	July	1.		The	City	issued	a	cease	and	desist	order	to	Metalor	Technologies	in	order	to	
enforce	compliance	with	the	City’s	local	limits	for	TKN	discharge	as	the	agreed	upon	compliance	
date	of	May	1,	2013	was	not	met.		Metalor	Technologies	was	not	allowed	to	discharge	between	July	
1	and	July	15,	2013.		After	July	15,	2013,	Metalor	Technologies	would	only	be	allowed	to	discharge	
at	concentrations	that	comply	with	the	local	limits	(<691	mg/L	TKN).	

Pilot	plant	operation	from	July	1	to	October	31,	2013	averaged	5.5	mg/L	effluent	total	nitrogen.		
Performance	was	adversely	impacted	between	April	1	and	July	1,	2013	by	the	high	nitrogen	
discharges	from	Metalor	Technologies.	

Recommendation	Plan	for	Future	Operations	
Based	on	the	results	obtained	during	the	two	seasons	of	pilot	operation,	the	City	of	Attleboro	is	
optimistic	that	the	improvements	implemented	to	date	are	capable	of	achieving	compliance	with	
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the	NPDES	effluent	permit	limits	of	8	mg/L	total	nitrogen	and	0.1	mg/L	total	phosphorus.		The	City	
is	committed	to	continuing	operation	beginning	in	April	2014.		However,	it	is	recommended	that	
the	City	request	the	following	be	considered	for	continued	operation:	

Continuation	of	the	Interim	Nitrogen	Discharge	Limit	for	the	2014	and	2015	Nutrient	Removal	
Seasons	(May	–	October)	

The	Attleboro	WWTF	currently	operates	with	an	interim	limit	of	33	mg/L	total	effluent	nitrogen.		It	
is	recommended	that	this	interim	limit	be	continued	through	the	year	2015	to	collect	additional	
information	related	to	pilot	plant	performance	and	based	on	anticipated	capital	improvements	
described	in	more	detail	below.	

Additional	Piloting	for	2014	

As	was	observed	for	the	2013	data,	there	is	indeed	indication	that	the	current	configuration	at	the	
Attleboro	WWTF	is	capable	of	meeting	the	permitted	effluent	discharge	requirement	of	8	mg/L	
total	nitrogen.		However,	as	shown	with	the	data	throughout	2012	and	beginning	and	end	of	2013,	
there	were	still	times	where	compliance	was	not	achieved.		It	is	recommended	that	additional	
piloting	be	performed	for	the	2014	season	for	the	following	reasons:	

 It	is	important	to	collect	more	information	on	performance	during	cold	weather	and	
under	“stressed”	conditions.		The	pilot	plant	has	not	been	effective	at	removing	
nitrogen	in	early	May	in	either	year.		We	believe	this	is	mostly	due	to	the	significant	
impairments	associated	with	Metalor	Technologies	interferences;	however,	there	is	
a	need	to	confirm	performance	as	cold	weather	conditions	observed	in	early	May	
and	mid	to	late	October	represent	the	most	challenging	conditions	for	meeting	the	
required	effluent	total	nitrogen	limits.	

 Extension	of	the	pilot	would	also	give	the	City	the	opportunity	to	continue	to	
“stress”	the	system	and	monitor	performance	without	all	10	aeration/anoxic	tanks	
available.		As	described	further	below,	the	City	is	working	towards	a	more	robust	
and	permanent	set‐up	for	continuing	to	achieve	nitrogen	removal	and	the	additional	
data	will	assist	in	selection	of	equipment	needed.	

 The	City	will	continue	the	addition	of	supplemental	carbon	for	the	2014	piloting	
season.		This	may	include	an	evaluation	of	additional	and	potentially	less	costly	
supplemental	carbon	sources.	

 The	results	from	additional	operation	in	2014	will	assist	in	developing	and	securing	
funding	for		capital	improvements	intended	for	2015	that	will	result	in	a	more	
permanent	and	robust	treatment	facility	to	meet	the	required	permit	limits	
(explained	further	below).	
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Capital	Improvements	for	2015	

Based	on	the	additional	information	collected	as	part	of	the	extended	2014	pilot,	the	City	
anticipates	working	to	install	a	more	permanent	set‐up	for	maintaining	permit	compliance.		This	
would	involve	anticipated	construction	in	2015	that	would	include:	

 Additional	mixers	in	existing	tanks	to	allow	for	redundancy	and	operational	flexibility	in	
flow	options	should	the	need	arise	to	remove	a	tank	from	service.	

 Improvements	to	the	aeration	system	to	control	dissolved	oxygen	and	further	optimize	the	
aerobic	and	anoxic	zone	use.		This	may	involve	the	implementation	of	variable	frequency	
drives	on	select	mechanical	aerators	or	the	installation	of	diffused	aeration	in	tanks	
immediately	upstream	of	anoxic	zones	for	better	control	of	dissolved	oxygen	levels.	

 A	permanent	supplemental	carbon	feed	system	with	increased	storage	capacity	is	
recommended	to	better	optimize	delivery	costs.	

 Integration	of	the	additional	mixers,	the	carbon	feed	system	and	other	improvements	into	
the	WWTF	SCADA	system.	

	

	

	

cc:	 David	Polcari,	CDM	Smith	
	



0.00

0.05

0.10

0.15

0.20

0.25

4/1/2013 5/1/2013 5/31/2013 6/30/2013 7/30/2013 8/29/2013 9/28/2013 10/28/2013

To
ta
l P
h
o
sp
h
o
ru
s 
(m

g/
L)

Date

Figure 1
Effluent Total Phosphorus ‐ April 1 thru October 31, 2013

  Effluent Total Phosphorus

  Total Phosphorus Limit = 0.1 mg/L
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Figure 2
Effluent Total Phosphorus ‐ April 1 thru October 31, 2013

  Effluent Total Phosphorus
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Figure 3
Effluent Total Aluminum ‐ April 1 thru October 31, 2013

  Effluent Total Aluminum

  Total Aluminum Limit = 122 ug/L
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Figure 4
Effluent Total Aluminum ‐ April 1 thru October 31, 2013
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Figure 5
Effluent Total Nitrogen ‐ April 1 thru October 31, 2013
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  Total Nitrogen = 8mg/L
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Figure 6
Effluent Total Nitrogen ‐ April 1 thru October 31, 2013

  Final Total Nitrogen
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Figure 7
Influent Ammonia Concentration to Attleboro WWTF

April 1, 2013 ‐ October 31, 2013
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Figure 8
Influent Ammonia Loading to Attleboro WWTF

April 1, 2013 ‐ October 31, 2013
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Figure 9
Attleboro WWTF Average Day Flow ‐ April 1 thru October 31, 2013
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Memorandum 

 

To: Mr. Paul Kennedy, City of Attleboro Wastewater Superintendent 

 

From: Matthew Pitta, CDM Smith 

 

Date: December 29, 2014 

 

Subject: Summary of 2014 Pilot Plant Performance at the Attleboro WWTF 

 

As required by the Order of Compliance dated June 17, 2010 and the Compliance Schedule 

Modification dated March 14, 2014 (see attached), this memorandum is being provided as a 

summary of 2014 pilot plant performance and operation at the Attleboro Wastewater Treatment 

Facility (WWTF). The memorandum presents the following information: 

• A brief summary of the pilot plant program and past performance 

• 2014 pilot plant performance related to achieving total phosphorus, total aluminum, and 

total nitrogen effluent limits 

• A summary of pilot operation for 2014 

• Recommended Plan for operation in 2015 

The City of Attleboro (the City) received an updated National Pollutant Discharge Elimination 

System (NPDES) Permit (Permit No. MA 0100595) on June 8th, 2008, requiring the WWTF to meet 

average monthly effluent discharge limits of 8 mg/L for total nitrogen from May through October, 

0.1 mg/L for total phosphorus from April through October, and 122 μg/L for aluminum year round. 

The City subsequently appealed the new permit and was denied, with the permit going into effect 

on October 1, 2009. A Finding of Violation and Order of Compliance was executed by the 

Environmental Protection Agency. 

In an effort to attempt to meet the new permit limits, the City embarked on a full scale Pilot Plant. 

The Pilot Plant included installation of submersible mixers to create four anoxic zones in the ten 

existing aeration basins and electrical and control modifications to help control the process and 

monitor operation of the treatment system. The pilot plant was constructed and operational by May 

2012. These changes did not bring effluent concentrations under permit levels and further 

modifications, including adjustments to the mechanical aerators to reduce dissolved oxygen 

concentrations in the anoxic zones and instituting a step feed approach to loading the aeration 

tanks to provide additional carbon for anoxic processes, were implemented. 
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These additional operational modifications again failed to bring effluent concentrations under 

permit levels. It became apparent that a key obstacle was a lack of available Biochemical Oxygen 

Demand in the anoxic zones. The City then worked to identify a supplemental carbon source 

(MicroC) and an initial bench test and short duration full scale trial were implemented. In addition 

to supplemental carbon, a series of loading and flow restrictions were placed on a major source of 

influent ammonia and Total Kjeldahl Nitrogen (TKN) at a local industry - Metalor Technologies. 

During two brief periods in 2012 when MicroC was added and flow from Metalor Technologies was 

eliminated or restricted, effluent total nitrogen levels fell below the 8 mg/L limit. Based on these 

results it was decided that MicroC would be used on a consistent basis during 2013 and discharge 

restrictions were imposed on Metalor Technologies. Pretreatment measures (described in more 

detail below) were to be installed at the Metalor facility, along with three equalization tanks to 

reduce peak flow rates. 

Issues with the implementation of the pretreatment measures at Metalor Technologies in the spring 

of 2013 affected nitrogen removal at the Attleboro WWTP. Beginning in July 2013, pretreatment 

limits were enforced on the flow from Metalor Technologies. Once loads from Metalor Technologies 

were brought to the agreed upon limits the plant performed well, with an average effluent total 

nitrogen concentration of 5.5 mg/L between July 1 and October 31, 2013. 

Both the 2012 and 2013 Pilot Plant Operations Summary Memoranda are attached to this 

memorandum. 

Metalor Technologies 

As documented in the 2012 Pilot Plant Operations Summary Memorandum, Metalor Technologies 

operates a silver powder and flake manufacturing facility in Attleboro. As part of the silver powder 

and flake manufacturing processes, significant amounts of ammonia are discharged from the 

facility. With regard to pounds of TKN discharged, Metalor Technologies represented as much as 

1/3rd of the nitrogen load received at the Attleboro WWTF. The City worked closely with Metalor 

Technologies in identifying the interference in WWTF performance and establishing a local limit for 

TKN that was approved by the City and EPA and incorporated into the City’s Industrial 

Pretreatment Program (IPP) requirements. 

A compliance schedule was agreed to that would ensure Metalor Technologies would comply with 

the IPP required discharge limits to minimize loadings to the Attleboro WWTF by May 1, 2013. 

Metalor Technologies provided monthly status reports to the City with regard to their 

implementation schedule that involved the construction of an ammonia recovery process that 

would enable them to recycle ammonia for process use, therefore reducing discharge from the 

facility. Unfortunately, there were delays associated with installing the ammonia recovery process 

and the system was not in place by May 1, 2013. Based on the effluent total nitrogen data presented 

in Figure 5, it is evident that the Metalor Technologies discharges impacted the pilot plant 

performance between May 1 and July 1. The City issued a cease and desist order to Metalor 
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Technologies in order to enforce compliance with the City’s local limits for TKN discharge as the 

agreed upon compliance date of May 1, 2013 was not met. Metalor Technologies was not allowed to 

discharge between July 1 and July 15, 2013. After July 15, 2013, Metalor Technologies would only 

be allowed to discharge at concentrations that comply with the local limits (<691 mg/L TKN).  

The impacts of these limits can be seen in the 2012 and 2013 effluent total nitrogen concentrations. 

The Metalor pretreatment system was operational for the entirety of the 2014 period covered in 

this memorandum (April 1 to October 31, 2014). 

2014 Plant Performance – Effluent Total Phosphorus 

The attached Figure 1 shows the performance of the Attleboro WWTF at meeting the monthly 

average effluent total phosphorus limit of 0.1 mg/L. The effluent phosphorus mass loads are shown 

on Figure 2. The effluent daily average total phosphorus was below the monthly average permit 

limit of 0.1 mg/L, from April 1 through October 31, with an average effluent total phosphorus 

concentration of 0.05 mg/L.  

2014 Plant Performance – Effluent Total Aluminum 

The attached Figure 3 shows the performance of the Attleboro WWTF at meeting the monthly 

average effluent total aluminum limit of 122 μg/L. The effluent aluminum mass loads are shown on 

Figure 4. As shown, there were only three exceedances of the monthly average for Total Aluminum: 

April (123 ug/L), September (147.3 μg/L), and October (124.4 μg/L). The maximum daily limit of 

950 μg/L was not exceeded. 

2014 Plant Performance – Effluent Total Nitrogen 

The total nitrogen effluent concentration at the Attleboro WWTF and the monthly average limit of 8 

mg/L are shown of the attached Figure 5. The effluent total nitrogen mass loading is shown on 

Figure 6. As shown, the plant was successful at meeting the average monthly limit of 8 mg/L from 

May through October 2014 even during the time period when the system was being stressed by 

taking one of the ten aeration basins off line (August 5 to October 6, 2014). The average effluent 

total nitrogen concentration from April 1 to October 31, 2014 was 5.7 mg/L. During the nitrogen 

permitting season (May 1 to October 31) the average was 5.4 mg/L. There were no months when 

the average concentration exceeded the limit. 

2014 Pilot Plant Operations 

Based on the data presented above, the Attleboro WWTF was successful at providing phosphorus 

removal between April and October 2014, and successful at providing nitrogen removal from May 

to October 2014. These successes relative to previous years are due largely to restrictions on flows 

and loads from Metalor Technologies and the addition of supplemental carbon. Figures 7 and 8 

show the influent ammonia concentrations and loadings observed during 2014. Figure 9 shows the 

WWTF flows during the phosphorus/nitrogen permitting period. 
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System stressing during the 2014 permitting season was successful. The feed rate of MicroC was 

varied throughout the permitting season with good results. 

Recommended Plan for Future Operations 

Based on the results obtained during the three seasons of pilot operation, the City of Attleboro is 

confident that the improvements implemented to date are capable of achieving compliance with the 

NPDES effluent permit limits of 8 mg/L total nitrogen and 0.1 mg/L total phosphorus. The City is 

committed to continuing operation beginning in April 2015. The City has decided to delay the 

implementation of further system improvements and permanent system upgrades until the limits 

of the next permit are established. This will help to ensure that the scope of improvements is 

optimized to meet new permit limits. The City had previously considered (and may still, depending 

on the final total nitrogen limit) the following improvements: 

• Additional mixers in existing tanks to allow for redundancy and operational flexibility in 

flow options should the need arise to remove a tank from service. 

• Improvements to the aeration system to control dissolved oxygen and further optimize the 

aerobic and anoxic zone use. This may the installation of diffused aeration in tanks 

immediately upstream of anoxic zones for better control of dissolved oxygen levels. 

• A permanent supplemental carbon feed system with increased storage capacity to better 

optimize delivery costs. 

• Integration of the additional mixers, the carbon feed system and other improvements into 

the WWTF SCADA system. 

The Attleboro WWTF currently operates with an interim limit of 33 mg/L total effluent nitrogen. 

During 2015 the City will continue to stress their systems and vary MicroC feed rates. Particular 

attention will be paid to conditions and performance during early May and late October, when cold 

weather conditions represent the most challenging conditions for meeting the required effluent 

total nitrogen limits. 

To reduce high effluent aluminum concentrations the City intends on refining the polyaluminum 

chloride (PaCl) dosage and trying to maintain neutral pH levels in the aeration basins to maximize 

PaCl effectiveness. Positive results were achieved by using the previously mentioned methods at 

the end of the 2014 season.     

cc: David Polcari, CDM Smith 

 William McConnell, CDM Smith 
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Memorandum 

 

To: Mr. Paul Kennedy, City of Attleboro Wastewater Superintendent 

 

From: Matthew Pitta, CDM Smith 

 

Date: December 8, 2015 

 

Subject: Summary of 2015 Pilot Plant Performance at the Attleboro WWTF 

 

As required by the Order of Compliance dated June 17, 2010 and the Compliance Schedule 

Modification dated March 14, 2014 (see attached), this memorandum is being provided as a 

summary of 2015 pilot plant performance and operation at the Attleboro Wastewater Treatment 

Facility (WWTF). The memorandum presents the following information: 

• A brief summary of the pilot plant program and past performance 

• 2015 pilot plant performance related to achieving total phosphorus, total aluminum, and 

total nitrogen effluent limits 

• A summary of pilot operation for 2015 

• Recommended Plan for future operation 

The City of Attleboro (the City) received an updated National Pollutant Discharge Elimination 

System (NPDES) Permit (Permit No. MA 0100595) on June 8th, 2008, requiring the WWTF to meet 

average monthly effluent discharge limits of 8 mg/L for total nitrogen from May through October, 

0.1 mg/L for total phosphorus from April through October, and 122 μg/L for aluminum year round. 

The City subsequently appealed the new permit and was denied, with the permit going into effect 

on October 1, 2009. A Finding of Violation and Order of Compliance was executed by the 

Environmental Protection Agency. 

In an effort to attempt to meet the new permit limits, the City embarked on a full scale Pilot Plant. 

The Pilot Plant included installation of submersible mixers to create four anoxic zones in the ten 

existing aeration basin cells and electrical and control modifications to help control the process and 

monitor operation of the treatment system. The pilot plant was constructed and operational by May 

2012. These changes did not bring effluent concentrations under permit levels and further 

modifications, including adjustments to the mechanical aerators to reduce dissolved oxygen 

concentrations in the anoxic zones and instituting a step feed approach to loading the aeration 

tanks to provide additional carbon for anoxic denitrification, were implemented. 
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These additional operational modifications again failed to bring effluent concentrations under 

permit levels. It became apparent that a key obstacle was a lack of available Biochemical Oxygen 

Demand (BOD) in the anoxic zones. The City then worked to identify a supplemental carbon source 

(MicroC) and an initial bench test and short duration full scale trial were implemented. In addition 

to supplemental carbon, a series of loading and flow restrictions were placed on a major source of 

influent ammonia and Total Kjeldahl Nitrogen (TKN) at a local industry - Metalor Technologies. 

During two brief periods in 2012 when MicroC was added and flow from Metalor Technologies was 

eliminated or restricted, effluent total nitrogen levels fell below the 8 mg/L limit. Based on these 

results it was decided that MicroC would be used on a consistent basis during 2013 and discharge 

restrictions were imposed on Metalor Technologies. Pretreatment measures (described in more 

detail below) were to be installed at the Metalor facility, along with three equalization tanks to 

reduce peak flow rates. 

Issues with the implementation of the pretreatment measures at Metalor Technologies in the spring 

of 2013 affected nitrogen removal at the Attleboro WWTP. Beginning in July 2013, pretreatment 

limits were enforced on the flow from Metalor Technologies. Once loads from Metalor Technologies 

were brought to the agreed upon limits the plant performed well, with an average effluent total 

nitrogen concentration of 5.5 mg/L between July 1 and October 31, 2013. With these measures in 

place throughout 2014, the average effluent total nitrogen concentration during the nitrogen 

permitting season (May 1 through October 31) was 5.4 mg/L.  

Metalor Technologies 

As documented in the 2012 Pilot Plant Operations Summary Memorandum, Metalor Technologies 

operates a silver powder and flake manufacturing facility in Attleboro. As part of the silver powder 

and flake manufacturing processes, significant amounts of ammonia are discharged from the 

manufacturing process. With regard to pounds of TKN discharged, Metalor Technologies 

represented as much as 1/3rd of the nitrogen load received at the Attleboro WWTF. The City 

worked closely with Metalor Technologies in identifying the interference in WWTF performance 

and establishing a local limit for TKN that was approved by the City and EPA and incorporated into 

the City’s Industrial Pretreatment Program (IPP) requirements. 

A compliance schedule was agreed to that would ensure Metalor Technologies would comply with 

the IPP required discharge limits to minimize loadings to the Attleboro WWTF by May 1, 2013. 

Metalor Technologies provided monthly status reports to the City with regard to their 

implementation schedule that involved the construction of an ammonia recovery process that 

would enable them to recycle ammonia for process use, therefore reducing discharge from the 

facility. Unfortunately, there were delays associated with installing the ammonia recovery process 

and the system was not in place by May 1, 2013. The City issued a cease and desist order to Metalor 

Technologies in order to enforce compliance with the City’s local limits for TKN discharge as the 

agreed upon compliance date of May 1, 2013 was not met. Metalor Technologies was not allowed to 
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discharge between July 1 and July 15, 2013. After July 15, 2013, Metalor Technologies would only 

be allowed to discharge at concentrations that comply with the local limits (<691 mg/L TKN).  

The impacts of these limits can be seen in the 2012 and 2013 effluent total nitrogen concentrations. 

The Metalor pretreatment system was operational for the entirety of the 2014 permitting season 

and the 2015 period covered in this memorandum (April 1 to October 31). 

2015 Plant Performance – Effluent Total Phosphorus 

The attached Figure 1 shows the performance of the Attleboro WWTF at meeting the monthly 

average effluent total phosphorus limit of 0.1 mg/L. The effluent phosphorus mass loads are shown 

on Figure 2. The effluent daily average total phosphorus was below the monthly average permit 

limit of 0.1 mg/L, from April 1 through October 31, with an average effluent total phosphorus 

concentration of 0.05 mg/L. 

2015 Plant Performance – Effluent Total Aluminum 

The attached Figure 3 shows the performance of the Attleboro WWTF at meeting the monthly 

average effluent total aluminum limit of 122 μg/L. The effluent aluminum mass loads are shown on 

Figure 4. As shown, there was only one exceedance of the monthly average for Total Aluminum: 

August (183.3 μg/L). The maximum daily limit of 950 μg/L was not exceeded. 

2015 Plant Performance – Effluent Total Nitrogen 

The total nitrogen effluent concentration at the Attleboro WWTF and the monthly average limit of 8 

mg/L are shown of the attached Figure 5. The effluent total nitrogen mass loading is shown on 

Figure 6. As shown, the plant was successful at meeting the average monthly limit of 8 mg/L from 

May through October (total nitrogen is not permitted during the month of April). The average 

effluent total nitrogen concentration from April 1 to October 31, 2015 was 5.4 mg/L. During the 

nitrogen permitting season (May 1 to October 31) the average was 5.2 mg/L. 

2015 Pilot Plant Operations 

Based on the data presented above, the Attleboro WWTF was successful at providing phosphorus 

removal between April and October 2015, and successful at providing nitrogen removal from May 

to October 2015. These successes relative to previous years are due largely to restrictions on flows 

and loads from Metalor Technologies and the addition of supplemental carbon. Figures 7 and 8 

show the influent ammonia concentrations and loadings observed during 2015. Figure 9 shows the 

WWTF flows during the phosphorus/nitrogen compliance period. 

To reduce high effluent aluminum concentration, the City varied the polyaluminum chloride (PaCl) 

dosage and tried to maintain neutral pH levels in the aeration basins to maximize PaCl 

effectiveness. Results this year we improved relative to 2014. Continued refining of PaCl dosing and 

pH will help to mitigate high aluminum concentrations in plant effluent. 
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